Notes on the format of the MODELPAR spreadsheet





Sheet: “Averaged Overview”


A. Crop Type


Self-evident !


B. Observation date


This refers to the date the crop measurements were collected.


C. Julian Day


Self-evident


D. Temperature


These data are estimates of the ground-surface temperature at the time of the nearest ERS overpass to the ground data collection.


For the March, April, May and June observation sets the values given derive from a single measurement with a digital thermometer close to the time of the ERS overpass.


Values for February, July and August are “guestimates” that will need re-evaluation.


E. Field Number 


The number here corresponds to the assignation given to each field selected for intensive study.


F. G. H. Soil Texture


The values here are non-intelligent estimates, and will be updated when the relevant measurements are complete.


I. Soil Moisture


The values are averages over all samples collected in each field on each visit.


The number of samples varies from 1 to 18, although on two (italicised) occasions no sample was collected and an appropriate estimate is provided.


Extra weighting is given to spatially independent samples, since some sampling was carried out in localised areas to estimate the uncertainty in the technique.


J. K. Soil Roughness Parameters


These values derive from pin-board measurements performed at two sites in each field during the February visit.  The pin-board profiles have been linearly de-trended prior to extracting the roughness parameters.


The ACF lengths in particular have been observed to show a high level of uncertainty.  In addition, fields 6, 8, 9 and 10 subsequently underwent substantial ploughing etc.


L. Crop Coverage


These are a visual estimation of the degree to which the soil surface is masked by the crop canopy, carried out at the time of the site visit, except for italicised values, which have been estimated from photographs taken at that time.


M. Number of Layers


These characterise the number of easily discernible horizontal layers in the plant canopy, and forms a first-attempt for the RT2 “layers” input, in particular.  Layers are clearly defined when the development of the fruiting bodies is underway.


N. O. P. Crop Layer Thickness


These are measurements of the heights of the layers identified in the previous column.  Italicised values are inferred from associated measurements (e.g. the overall canopy height plus one of the layer thicknesses); the others are direct measurements.


Q. R. S. Number of  Scatterers


For each layer defined in the previous columns, these values give the number of scatterer types present: broadly these may be categorised as leaves, stems, branches or fruiting bodies (heads or pods).  An estimate of their concentrations and densities within each layer is given in subsequent columns.


T. Crop Density


For a particular crop a fundamental unit is identified that, repeated (albeit with inevitable variations) over the field, forms the crop canopy.  For some crops, e.g. oil-seed rape, the unit may be trivially identified as a “plant”.  For others, such as the cereal crops, the unit may more usefully be associated with individual tillers and their associated structural entities (leaves etc.)


The values here are direct counts of the number of such “units”, typically over a square metre at sampling sites within a field.  Where there were independent measures of these values, they have been averaged to produce these results.  On odd occasions (italics) the measurements were omitted and suitable values have been provided by interpolation or replication.


U. Leaf  Length (lower layer)


These are averages over all measured leaves in the canopy, except on two occasions for winter wheat, when it was clear that the leaves towards  the bottom of the plants were much drier than the leaf at the top: in this case a separate assessment of the leaf properties was made for each of these categories.  It is implicitly assumed here (and elsewhere) that the leaf shape may be conveniently modelled as an elliptical disk, and the dimensions following correspond to the principal dimensions of such a body.


V. Leaf  Width (lower layer)


see Leaf Length, above


W. Leaf  Thickness (lower layer)


see Leaf Length, above


X. Leaf Moisture (lower layer)


These are average values over several samples (typically) taken on each visit.  There is very little spread in the values amongst these samples.


The measurements for Field 7 (oil-seed rape) on the April visit were omitted, and have been set (italics) to those for Field 4 from the same visit.





Y. Leaf  Length (upper layer)


Z. Leaf  Width (upper layer)


AA. Leaf  Thickness (upper layer)


AB. Leaf Moisture (upper layer)


see Leaf  (lower layer) above


AC. Stems per Plant


This has been introduced 


to rationalise the crop density counting method used for Field 3 in March, and


since leaf stems for oil-seed rape in February and March have been classified by me as “stems” rather than “branches” (which would have made more sense !)  In these cases the value derives from the leaf count (see next).


AD. Leaves per Stem (lower)


These derive from explicit counts for cereals (with allowance for the two categories for winter wheat) and oil-seed rape.  For potato, the leaf count was made on a “per branch” basis, and leaves per stem is formed as a product of the relevant quantities.  


AE. Leaves per Stem (upper)


This is pertinent for winter wheat on two occasions only.


AF. Stem Length


A direct measurement except (italics) when inferred from other measurements.


AG. Stem Diameter


Direct measurements.  One important factor which is not shown in these readings is that for the cereal crops on the July and August visits, in particular, the stems were becoming “hollow”.  The stem water content in this case was carried in an increasingly thin outer shell.  Some affiliated measurements not included here allow an estimate to be made of the thickness of this shell.


AH. Stem Moisture


See X. Leaf Moisture above.  


Note the comments in AG. Stem Diameter on cereal crops late in the season.


As mentioned there, the measurements for Field 7 (oil-seed rape) on the April visit were omitted, and have been set (italics) to those for Field 4 from the same visit.


AI. Branches per Stem


These are averages of direct measurements for oil-seed rape and potatoes; for cereal crops the value of  1 is an abstraction used in future calculations.


AJ. Branch Length


Averages of direct measurements for oil-seed rape and potato. 


AK. Branch Diameter


Averages of direct measurements for oil-seed rape and potato.


AL. Branch Moisture


See X. Leaf Moisture above.


AM. Pods/Heads per Branch


For cereal crops the assumption is made that there is one fruiting body for each tiller, once fruiting is well underway: clearly this is a very slight over-estimation.


For oil-seed rape this is an average of direct measurements; with quite large uncertainties.


AN. Pods/Head Length


Average of direct measurements in all cases.


AO. Pods/Head Diameter


Italicised values denote omitted measurements that have been set to suitable estimates.


The assumption is made that the fruiting body is cylindrical with circular cross-section.  This seems fine for oil-seed rape and winter wheat, and the values given are averages over all measurements.


The head of barley, however, is markedly flattened along its length.  The values given are an estimation of the dimension that would give a cylinder with the same volume as the actual head.


AP. Pods/Head Moisture


See X. Leaf Moisture above.











